Stimulation of fracture repair by recombinant human basic fibroblast growth factor in normal and streptozotocin-diabetic rats.
The effect of local application of recombinant human basic fibroblast growth factor (rhbFGF) on fracture repair was examined using normal rats and streptozotocin-diabetic rats with impaired repairing ability. Immediately after fracturing the fibula, rhbFGF was applied by a single injection to the fracture site. Application of rhbFGF increased the volume and mineral content of callus in a dose-dependent manner in both normal and diabetic rats, and callus formation of diabetic rats was stimulated to levels similar to those in nontreated normal rats. The marked effect of rhbFGF on fracture repair was associated with an improvement in the mechanical properties of the healing fibula in both normal and diabetic rats. Immunohistochemical staining showed that endogenous bFGF was widely distributed in normal rats 1 and 3 weeks after fracture, especially in the soft callus and periosteum, whereas much less bFGF was detected in diabetic rats. Insulin treatment of diabetic rats restored the immunostaining for bFGF. These results demonstrate that bFGF is expressed during the early stage of fracture repair, and that the impaired fracture-repairing ability in diabetic rats is associated with reduced expression of bFGF at the fracture site. A single application of bFGF immediately after fracture not only facilitates the repair process in normal rats, but also recovers the impaired repairing ability in diabetic rats. These results suggest that local application of bFGF may facilitate bone union in patients with impaired as well as normal repairing ability.